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0RUHRYHU LW KDV EHHQ DUJXHG WKDW H[LVWLQJ %30 PHWKRGRORJLHV RIIHU OLWWOH JXLGDQFH LQ NHHSLQJ XSWRGDWH WKH
FRQWLQXRXVO\ HYROYLQJ NQRZOHGJH FRPLQJ IURP EXVLQHVV SURFHVV H[HFXWLRQ >@ %XVLQHVV SURFHVVHV DUH H[HFXWHG
WKURXJKKXPDQDQGDXWRPDWHGDFWLYLWLHV:KHUHDVPDQ\EXVLQHVVSURFHVVHVDUHIDLUO\VWDWLFRQO\DWDKLJKOHYHODW
ILQHUJUDLQHG OHYHOVVXFKDVDFWLYLWLHVDUHPRUHDJLOHDQGXQSUHGLFWDEOH ,QGHHGPDQ\RUJDQL]DWLRQVGRQRWNQRZ
WKHLU HQGWRHQG SURFHVVHV DFFXUDWHO\ RU LQ GHWDLO VLQFH WKH NQRZOHGJH UHTXLUHG IRU LWV H[HFXWLRQ LV WDFLW DQG
GHFHQWUDOL]HG>@5HFHQWUHVHDUFKLQ%30LVDLPLQJWRDGGUHVVWKHXQSUHGLFWDELOLW\RIEXVLQHVVSURFHVVHV>@ EXW
WKHUHLV\HWOLWWOHKHOSLQDGGUHVVLQJWKHSUREOHPRIWDFLWNQRZOHGJHDQGEXVLQHVVSURFHVVPRGHOPDLQWHQDQFH
)URP RXU SRLQW RI YLHZZKDW DSSHDUV WR EH XQSUHGLFWDEOH EHKDYLRU GRHV QRW PHDQ FKDRV ,QGHHG LW IROORZV
FHUWDLQ UXOHV 7KH UXOHV IROORZHG LQ WKH H[HFXWLRQ RI DFWLYLWLHV DQG WDVNV FDQ EH XQFRYHUHG E\ FDSWXULQJ ZRUN
SUDFWLFHV :RUN SUDFWLFH LV D FRQFHSW WKDW RULJLQDWHV LQ VRFLRWHFKQLFDO V\VWHPV EXVLQHVV DQWKURSRORJ\ ZRUN
V\VWHPV GHVLJQ DQG PDQDJHPHQW VFLHQFH >@ :RUN SUDFWLFHV DUH EHKDYLRUV RI VSHFLILF LQGLYLGXDOV SHUIRUPLQJ
VSHFLILFDFWLYLWLHVLQVSHFLILFFLUFXPVWDQFHVH[KLELWHGDVDFWLRQSDWWHUQV:RUNSUDFWLFHVLQYROYHSHRSOHHQJDJLQJLQ
DFWLYLWLHV RYHU WLPH QRW RQO\ZLWK HDFKRWKHU EXW DOVRZLWKPDFKLQHV WRROV GRFXPHQWV DQGRWKHU DUWLIDFWV7KH
LPSRUWDQFHRIGLVFRYHULQJZRUNSUDFWLFHVWRLPSURYHXVHUVXSSRUWKDVEHHQDFNQRZOHGJHGLQ>@:RUNSUDFWLFH
PRGHOLQJ LV DOVR LPSRUWDQW LQ  SURYLGLQJ D GHHSHU XQGHUVWDQGLQJ RI WKH KXPDQ DFWLYLWLHV FRPSRVLQJ EXVLQHVV
SURFHVVHVDQGDVVHVVLQJWKHDOLJQPHQWEHWZHHQSURFHVVPRGHOVDQGDFWXDOH[HFXWLRQ>@
:H DUJXH LQ RXU UHVHDUFK WKDW WKH HPSKDVLV LQ %XVLQHVV 3URFHVV ,PSURYHPHQW %3, VKRXOG EH VWUHVVHG RQ
FRPPXQLFDWLRQ FRRUGLQDWLRQ DQG FROODERUDWLRQ ZLWKLQ DQG DPRQJ WHDP PHPEHUV LQ GDLO\ ZRUN DFWLYLWLHV DQG
FRQVHTXHQWO\WKHHIIRUWLQEXVLQHVVSURFHVVLPSURYHPHQWVKRXOGEHPLQLPL]HGDQGSHUIRUPHGDVQDWXUDODVSRVVLEOH
%XVLQHVV3URFHVVDQG3UDFWLFH$OLJQPHQW0HWKRGRORJ\%33$0UHSUHVHQWVDPXOWLGLVFLSOLQDU\DSSURDFKWKDWDOORZ
EXVLQHVVDQDO\VWV WRGLVFRYHUVXSHUYLVHDQDO\]HDQG LPSURYHEXVLQHVVSURFHVVHVSD\LQJDWWHQWLRQQRWRQO\ WR WKH
SURFHVV GLPHQVLRQ EXW DOVR WR SURGXFW LQIRUPDWLRQ DQG KXPDQ GLPHQVLRQV WKDW EHFRPH YLVLEOH LQ DFWXDO ZRUN
SUDFWLFHV
/LWWOHDWWHQWLRQKDGEHHQSDLGWRWKHHIIHFWLYHLPSOHPHQWDWLRQRI%3,PRGHOVZKLFKKDVUHVXOWHGLQOLPLWHGVXFFHVV
IRUPDQ\ SURJUDPV%XVLQHVV DQDO\VWVZDQW JXLGDQFH RQ KRZ WR LPSOHPHQW%3, DFWLYLWLHV UDWKHU WKDQZKDW%3,
DFWLYLWLHVGRDFWXDOO\LPSOHPHQW/LPLWHGUHVHDUFKKDVEHHQFDUULHGRXWRQH[SORULQJQHZDSSURDFKHVWRHIIHFWLYHO\
LPSOHPHQW%3,SURJUDPV2QWKLVEDVLVZHSURSRVHDQHZPHWKRGRORJ\DQGDFRPSOHPHQWDU\WRROWRGHVFULEHDQG
LPSURYHEXVLQHVVSURFHVVEDVHGRQGDLO\H[SHULHQFHLQRUJDQL]DWLRQV
7KLVSDSHULVIRFXVHGRQWKHGHVFULSWLRQRIWKH%33$0IUDPHZRUNZKLFKLVD:HEEDVHGWRROIRUSURFHVVDQG
SUDFWLFHGHILQLWLRQ6HFWLRQSUHVHQWV DQRYHUYLHZRI%33$0 WRRO LQSDUWLFXODUJLYHV DQRYHUYLHZRI WKH VHWRI
WRROVWKDWWRJHWKHUFRPSRVHWKH%33$0IUDPHZRUN6HFWLRQGHVFULEHVKRZ%33$0DQG%33$0IUDPHZRUNDUH
FRPELQHG WRZRUN WRJHWKHU LQ RUGHU WR VXSSRUW EXVLQHVV SURFHVV LPSURYHPHQW )LQDOO\ VHFWLRQSUHVHQWV UHODWHG
ZRUN RI RWKHU LQLWLDWLYHV DQG VHFWLRQ  FRQFOXGHV WKLV ZRUN MXVWLI\LQJ RXU SHUFHSWLRQ WKDW WKLV SURSRVDO KDV
LQQRYDWLYHFRQWULEXWLRQVIRUWKHFRPPXQLW\
%33$0WRRO
%33$0LVDQLQYHVWLJDWLRQLQLWLDWLYHWKDWUHIOHFWVRQSUREOHPDWLFRI%XVLQHVV3URFHVV,PSURYHPHQWDQGLWKDVWKH
PDLQJRDO WRDQDO\]H LQWHJUDWHDQGVXSSRUWEHVWSUDFWLFHV IRUPDQDJLQJDQG LPSOHPHQWLQJ%XVLQHVV3URFHVV7KH
LQLWLDOGHILQLWLRQRIWKHLQLWLDWLYHFRQVLGHUHGDVHWRIJXLGLQJSULQFLSOHVOLQNHGWREXVLQHVVSURFHVVHVQDPHO\GDLO\
SUDFWLFHVDQGEXVLQHVVSURFHVVHVDOLJQPHQWRSHUDWLRQDODQGDQDO\VWV¶LQYROYHPHQWIDFLOLWDWHFRPPXQLFDWLRQEDVHG
LQYLVXDOPRGHOVDQGILQDOO\VLPSOLFLW\DWDOOOHYHOV
7KH XQGHUO\LQJ LQYHVWLJDWLRQ WR WKLV LQLWLDWLYH KDV EHHQ UHQGHUHG DQG YDOLGDWHGZLWK WZR FRPSOHPHQWDU\ VXE
SKDVHVWRDFFRPSOLVKWKHGLVFRYHU\SKDVHRI%33$0/HDUQLQJ%XVLQHVVDQG0RGHOOLQJ%XVLQHVV7KHRXWFRPHRI
WKH /HDUQLQJ%XVLQHVV LV SUHOLPLQDU\ GHVFULSWLRQV RI ERWKZRUN SUDFWLFHV DQG EXVLQHVV SURFHVVHV 7KH VXESKDVH
0RGHOOLQJ%XVLQHVVLQYROYHVVHYHUDOVWDNHKROGHUVEXVLQHVVDQDO\VWSURFHVVRZQHURUJDQL]DWLRQDOXQLWUHVSRQVLEOH
DQGRSHUDWLRQDODFWRUVWKDWSHUIRUPLQWHUUHODWHGDFWLYLWLHVWRSURGXFHEXVLQHVVSURFHVVPRGHOVEDVHGRQSUHYLRXVO\
LGHQWLILHGEHVWSUDFWLFHV7KHWRROGHVFULEHGLQWKLVSDSHUDGGUHVVHVPDQ\RIWKHPDMRUUHVHDUFKLVVXHVUHODWHGZLWK
/HDUQLQJ %XVLQHVV QDPHO\ GDLO\ SUDFWLFHV GHILQLWLRQ FRQWH[W GHILQLWLRQ DQG SURFHVVSUDFWLFH DOLJQPHQW 7KH
%33$0 WRRO LQWHQGV WR VXSSRUW PHFKDQLVPV GHYHORSHG WKURXJK WKLV UHVHDUFK LQ RUGHU WR DOORZ RUJDQL]DWLRQV WR
LPSURYHWKHLUEXVLQHVVSURFHVVHV
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%33$0PHWKRGRORJ\
%XVLQHVV 3URFHVV DQG 3UDFWLFH $OLJQPHQW 0HWKRGRORJ\ %33$0 LQ V\VWHPV HQJLQHHULQJ LV DQ DSSURDFK WR
UHSUHVHQWSURFHVVHVRIDQHQWHUSULVHVRWKDWWKHFXUUHQWSURFHVVPD\EHDQDO\]HGDQGLPSURYHG%33$0SURSRVHVD
WZRGLPHQVLRQDO DSSURDFK HQFRPSDVVLQJ WKUHH SKDVHV  %XVLQHVV 3URFHVV 'LVFRYHU\  %XVLQHVV 3URFHVV
6XSHUYLVLRQDQG%XVLQHVV3URFHVV$VVHVVPHQWDQG,PSURYHPHQW%XVLQHVV3URFHVV'LVFRYHU\SURYLGHVDQLQLWLDO
SURFHVVVSHFLILFDWLRQWKURXJKLQWHUYLHZVDQGFROODERUDWLYHPHWKRGV%XVLQHVV3URFHVV6XSHUYLVLRQDVVXUHVWKDWGDLO\
SUDFWLFHV IROORZEDVH EXVLQHVV SURFHVVPRGHOV%XVLQHVV 3URFHVV$VVHVVPHQW DQG ,PSURYHPHQW DOORZV DQDO\]LQJ
SHUIRUPDQFHPHDVXUHVWRLPSURYHDQGUHILQHEXVLQHVVSURFHVVPRGHOV
(DFKSKDVHLQWHJUDWHVWZRGLPHQVLRQV3URFHVVDQG3UDFWLFH7KH3UDFWLFHGLPHQVLRQH[SORUHVGD\WRGD\
ZRUNEDVHGRQLQGLYLGXDODFWLRQVDQGSUDFWLFHV7KLVGLPHQVLRQFDSWXUHVDQGUHSUHVHQWVRQVLWHLQIRUPDWLRQQHHGHG
WR V\VWHPDWLFDOO\ YDOLGDWH EXVLQHVV SURFHVVPRGHOV HOLFLWLQJ WKH NQRZOHGJH RI RSHUDWLRQDO DFWRUV UHSUHVHQWHG E\
LQGLYLGXDOVRUJURXSV$WWKLVOHYHONQRZOHGJHLVORFDODQGIUHTXHQWO\WDFLWWKXVLWLVKDUGWRIRUPDOL]H+RZHYHULW
HQFRPSDVVHV LQIRUPDWLRQ QHHGHG WR YDOLGDWH SURFHVV H[HFXWLRQ ,Q WKH 3URFHVV GLPHQVLRQ EXVLQHVV DQDO\VWV
GLVFRYHUUHYLHZDQGLPSURYHEXVLQHVVSURFHVVGHVFULSWLRQVEDVHGRQLQIRUPDWLRQIURPWKH3UDFWLFHGLPHQVLRQ7KH
SURFHVV GLPHQVLRQ DGGUHVVHV NQRZOHGJH WKDW FURVVHV IXQFWLRQDO GLYLVLRQV DQG RUJDQL]DWLRQDO ERXQGDULHV FOLHQWV
VXSSOLHUV7KHUHIRUHLWLVQRWFRQILQHGWRSDUWLFXODULQGLYLGXDOVRUJURXSV7KHSURFHVVGLPHQVLRQDOVRDGGUHVVHVWKH
QHHG RI FRQWLQXRXV EXVLQHVV SURFHVV VXSHUYLVLRQ DQG LPSURYHPHQW DV D UHDFWLRQ WR IDVWFKDQJLQJ HQYLURQPHQWV
7KHVH WZR GLPHQVLRQV 3UDFWLFH DQG 3URFHVVZLOO HQVXUH WKH SURSHU VWUXFWXUH WR DUWLFXODWH LQGLYLGXDO JURXS DQG
RUJDQL]DWLRQDONQRZOHGJHZLWKWKHNQRZOHGJHRIEXVLQHVVDQDO\VWV
,QWKLVVHFWLRQZHLQWURGXFHWKHIXQFWLRQDOLWLHVRIWKH%33$0WRROWKDWDUHUHODWHGZLWKWKHILUVWSKDVH%XVLQHVV
3URFHVV'LVFRYHU\RIWKHPHWKRGRORJ\2XUDSSURDFKLVWRGHVFULEHWKHDFWLYLWLHVDQGUROHVLQYROYHGLQHDFKRQHRI
WKHVXESKDVHV

3.1. Business Process Discovery 
7KHPDLQJRDORID%XVLQHVV3URFHVV'LVFRYHU\%3'LVWRJHWSHUVRQDOGHVFULSWLRQVRIEXVLQHVVSURFHVVHVIURP
ZRUNSUDFWLFHGHVFULSWLRQV%3'SKDVHDLPVDWGHYHORSLQJDQRUJDQL]DWLRQDOSURILOHRISHRSOHDFWLYLWLHVWHFKQRORJ\
DQG LQIRUPDWLRQ LQ RUGHU WR FDSWXUH DFWXDO EXVLQHVV SURFHVVHV 7KLV SKDVH LQFOXGHV WZR PDLQ VXESKDVHV 
/HDUQLQJ(OLFLWLQJ%XVLQHVV/%DQG0RGHOLQJ%XVLQHVV0%
3.1.1. Learning Business 
7KH/HDUQLQJ%XVLQHVVVXESKDVHHQFRPSDVVHVWKUHHDFWLYLWLHVNLFNRIIPHHWLQJHOLFLWLQJLQIRUPDWLRQRI
SUDFWLFH DQG SURFHVV DQG  HODERUDWLQJ SUHOLPLQDU\ SUDFWLFH DQG SURFHVV GHVFULSWLRQV 7KH NLFNRII PHHWLQJ
FRPPXQLFDWHVRSHUDWLRQDODFWRUVWKHJRDODQGSURFHGXUHVRIWKH%3'SKDVH,QIRUPDWLRQHOLFLWDWLRQLVDFFRPSOLVKHG
DFFRUGLQJWRWKHQDWXUHRIHDFKGLPHQVLRQ
,QLWLDOO\ WKH VXESKDVH /HDUQLQJ %XVLQHVV LQFOXGHV LQWHUYLHZV ZKHUH WKH EXVLQHVV DQDO\VW LQWHUDFWV ZLWK
RSHUDWLRQDODFWRUVDVNH\WRWKHVXFFHVVRIEXVLQHVVGLVFRYHU\$WDQRUJDQL]DWLRQDOOHYHOWKHPHWKRGRORJ\SURSRVHV
WR DVVLVW RUJDQL]DWLRQV LQ WKHLU HIIRUW WR DVVHVV DQG PDQDJH SUREOHPDWLF VLWXDWLRQV EDVHG RQ GDLO\ DFWLRQV DQG
LPSOHPHQWVROXWLRQVUHODWHGWRWKHVHSUREOHPV
7KH %33$0 PHWKRGRORJ\ ZDV GHVLJQHG IRU H[SOLFLWO\ DGGUHVVLQJ WKH VRFLDO G\QDPLFV RI EXVLQHVV SURFHVV
VSHFLILFDWLRQ ,W LV EDVHG RQ VRFLDO LQWHUDFWLRQV DV SURSRVHG LQ D WZRGLPHQVLRQDO VSDFH 7KH 3UDFWLFH GLPHQVLRQ
FRYHUV LQIRUPDWLRQQHHGHG WRV\VWHPDWLFDOO\VXSSRUWRUUHMHFWPDQ\SURFHVVGHFLVLRQVEDVHGRQ WKHUHVXOWRIGDLO\
H[SHULHQFHV 7KH H[DFW SURFHVV UHSUHVHQWDWLRQ FRQFHUQV DFWLYLWLHV UHVRXUFHV GHFLVLRQ SRLQWV DQG ZRUN IORZV
WRSRORJ\,QWKH3URFHVVGLPHQVLRQEXVLQHVVDQDO\VWVFDSWXUHEHVWSUDFWLFHVIURPWKHSUDFWLFHGLPHQVLRQWKDWOHDGV
WR EXVLQHVV SURFHVV GHVFULSWLRQ 7KH G\QDPLF LQWHUSOD\ EHWZHHQ WKHVH WZR GLPHQVLRQV SUDFWLFH DQG SURFHVV
GLPHQVLRQVVKRZVWKHV\QHUJ\EHWZHHQDFWLYLWLHVSHUIRUPHGE\NH\RSHUDWLRQDODFWRUVDQGDFWLYLWLHVGHVFULEHGE\
EXVLQHVV DQDO\VWV LQYROYHG LQ %XVLQHVV 3URFHVV 'LVFRYHU\ ,Q %33$0 WKHUH DUH VHYHUDO UROHV WKDW UHSUHVHQW WKH
GLIIHUHQWUHVSRQVLELOLWLHVZKLFKRFFXUGXULQJOHDUQLQJEXVLQHVVSURFHVVVHH7DEOH7KHRXWFRPHRIWKLVVXESKDVH
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LVSUHOLPLQDU\GHVFULSWLRQVRIERWKZRUNSUDFWLFHVDQGEXVLQHVVSURFHVVHV
7DEOH/HDUQLQJ%XVLQHVV3URFHVV5ROHV
5ROH 5HVSRQVLELOLW\
%XVLQHVVDQDO\VW 5HVSRQVLEOHIRURSHUDWLRQDODFWRUVUHODWLRQVKLSDQGOHDUQLQJEXVLQHVV
SURFHVVIHDWXUHV
2SHUDWLRQDODFWRUV 5HVSRQVLEOHIRUUHSRUWLQJWKHLUGDLO\DFWLRQVDQGGHWHUPLQLQJWKH
SULRULW\RIEXVLQHVVSURFHVV

3UDFWLFH'LPHQVLRQ,QRXUIUDPHZRUNZRUNSUDFWLFHVDUHGHILQHGLQWHUPVRIDFWLRQSDWWHUQVWKDWLVUHFXUUHQW
DFWLRQ VHTXHQFHV 'XH WR LWV ORFDO QDWXUH ZRUN SUDFWLFHV YDU\ DFFRUGLQJ WKH FRQWH[W RI H[HFXWLRQ 0RUHRYHU
RSHUDWLRQDO DFWRUV DUH RIWHQ XQDZDUH RI WKHLU UHFXUUHQW DFWLRQ SDWWHUQV +HQFH LQVWHDG RI FRQGXFWLQJ VWDQGDUG
LQWHUYLHZV DQGZRUNVKRSV WKH DSSURDFK WR HOLFLWZRUN SUDFWLFHV LV DFFRPSOLVKHG DV IROORZV &DSWXULQJ GDLO\
DFWLRQV  ,GHQWLI\LQJ DFWLRQ DQG LQWHUDFWLRQ FRQWH[WV FUHDWHG E\ UHODWHG DFWLRQV DQG  GLVFRYHULQJ UHFXUUHQW
DFWLRQSDWWHUQVZLWKLQFRQWH[WV
7KH%33$0WRROLQFOXGHVDVHWRIIXQFWLRQDOLWLHVWKDWDOORZVWRFUHDWHXSGDWHGHOHWHDQGFRQVXOWGDLO\DFWLRQV
SHUIRUP E\ GLIIHUHQW DFWRUV &DSWXULQJ GDLO\ DFWLRQV ILJXUH  FUHDWHV DFWLRQ UHSRVLWRULHV ZKHUH HDFK DFWLRQ LV
UHJLVWHUHG DV<actor, actions, resource> WULSOHV $FWLRQV UHIHU WR ILQHGJUDLQHG RSHUDWLRQV RI DFWRUV
 GDLO\ ZRUN
$FWLRQV DUH LGHQWLILHG ZLWK YHUEV WDNHQ IURP WKH YRFDEXODU\ VKDUHG DPRQJ RSHUDWLRQDO DFWRUV 5HVRXUFHV PD\
LQYROYHLQIRUPDWLRQWRROVPDWHULDOVRUHYHQKXPDQNQRZOHGJHQRW\HWH[WHUQDOL]HGLQH[WHUQDOVRXUFHV5HVRXUFHV
DUHGHVFULEHGZLWKQRXQVRUQRPLQDOSKUDVHVXVLQJDFWRUV
RZQYRFDEXODU\$FWLRQVPD\EHFRPPXQLFDWLYHRUQRW
FRPPXQLFDWLYH&RPPXQLFDWLYHDFWLRQVLQYROYHWZRDFWRUVDVHQGHUDQGDUHFHLYHU
)LJXUH$FWLRQFDSWXUHVSHUIRUPHGE\RSHUDWLRQDODFWRUV
8QGHUVWDQGLQJ WKH PHDQLQJ RI DFWLRQV UHTXLUHV VLWXDWLQJ WKHP LQ D SDUWLFXODU FRQWH[W 'UDZLQJ IURP WKH
VRFLRORJLFDOQRWLRQRIFRQWH[WDFWLRQFRQWH[WVDUHGHILQHGDVVLWXDWLRQVFUHDWHGE\DFWLRQVHTXHQFHVSHUIRUPHGE\
RQHRUPRUHRSHUDWLRQDODFWRUV$FWLRQVHTXHQFHVSHUIRUPHGE\DVLQJOHLQGLYLGXDOFUHDWHSHUVRQDODFWLRQFRQWH[WV
,QWHUDFWLRQ VHTXHQFHV LH FRPPXQLFDWLYHDFWLRQVH[FKDQJHGEHWZHHQ WZRRUPRUHDFWRUV WKDW DUHSDUWRI D VLQJOH
FRQYHUVDWLRQFUHDWH LQWHUDFWLRQ FRQWH[WV8QGHU WKLVGHILQLWLRQDFWLRQDQG LQWHUDFWLRQFRQWH[WVDUHXQFRYHUHGE\
JURXSLQJ VHTXHQFHV RI DFWLRQV UHODWHG WR D JLYHQ VLWXDWLRQ 2QFH LGHQWLILHG FRQWH[WV DUH DQDO\]HG LQ RUGHU WR
GLVFRYHUUHFXUUHQWDFWLRQSDWWHUQVZLWKLQ WKHPILJXUH,W LVQRWHZRUWK\ WKDWDFWLRQDQG LQWHUDFWLRQFRQWH[WVDQG
SDWWHUQVDUHQRWJHQHULF5DWKHUWKH\UHIHUWRVSHFLILFSHUVRQVSODFHVDWLPHSHULRG
7KH %33$0 WRRO SURYLGHV D VHW RI IXQFWLRQDOLWLHV WR WKH EXVLQHVV DQDO\VW LQ RUGHU WR LGHQWLI\ DQG LPSURYH
FRQWH[WV )LJXUH  SUHVHQWV WKH HGLWLRQ RI D FRQWH[W DQG DOORZV WR LGHQWLI\ VHTXHQFHV RI DFWLRQV UHODWHG WR WKDW
VLWXDWLRQ

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)LJXUH&RQWH[WGHILQLWLRQE\EXVLQHVVDQDO\VWV
3URFHVV'LPHQVLRQ7KHDFWLRQSDWWHUQVGLVFRYHUHGDWWKHSUDFWLFHGLPHQVLRQDUHWKHQDQDO\]HGDQGGLVFXVVHGE\
RSHUDWLRQDODFWRUVDQGEXVLQHVVDQDO\VWVLQRUGHUWRGHILQHEXVLQHVVSURFHVVHVDVZHOODVWKHEXVLQHVVDFWLYLWLHVDQG
UHVRXUFHV FRPSRVLQJ EXVLQHVV SURFHVVHV ILJXUH  7KLV GLVFXVVLRQ HQWDLOV DQ DJJUHJDWLRQ SURFHVV WKDW LV
DFFRPSOLVKHG LQ D ERWWRPXS IDVKLRQ +RZHYHU D WRSGRZQ DSSOLFDWLRQ RI KLJKOHYHO NQRZOHGJH VXFK DV
RUJDQL]DWLRQDOJRDOVDQGVWUDWHJLHVLVUHTXLUHGWRFRPSOHWHEXVLQHVVSURFHVVGHILQLWLRQV
)LJXUH UHSUHVHQWV WKHGHILQLWLRQRI DQHZEXVLQHVVSURFHVV DFWLYLW\ EDVHGRQ WKH LQIRUPDWLRQE\ WKH SUDFWLFH
GLPHQVLRQ7KHQHZDFWLYLW\LVUHODWHGZLWKWZRGLIIHUHQWFRQWH[WV7KHQWKHVHQHZEXVLQHVVDFWLYLWLHVDQGUHVRXUFHV
ZLOO EH DQDO\]HG DW WKH SURFHVV GLPHQVLRQ DV FDQGLGDWHV IRU IXWXUH LPSURYHPHQWV LQ D EDVH SURFHVV 7KLV SKDVH
IROORZV D SDWWHUQ RI F\FOLF LWHUDWLRQV WKDW DOORZV GHWHFWLQJ DQG YDOLGDWLQJ QHZ EXVLQHVV SUDFWLFHV 7KH WRRO DOVR
LQFOXGHVIXQFWLRQDOLWLHVWRFUHDWHXSGDWHGHOHWHDQGFRQVXOWEXVLQHVVSURFHVVHV
)LJXUH3URFHVVGHILQLWLRQ
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3.1.2. Modelling Business 
$IWHUDQLQLWLDOEXVLQHVVSURFHVVGHILQLWLRQEXVLQHVVDQDO\VWVWDUWVPRGHOOLQJEXVLQHVVSURFHVVHV7KHVXESKDVH
0RGHOOLQJ %XVLQHVV IURP WKH NQRZOHGJH PDQDJHPHQW SRLQW RI YLHZ LQYROYHV VHYHUDO VWDNHKROGHUV EXVLQHVV
DQDO\VWSURFHVVRZQHURUJDQL]DWLRQDOXQLWUHVSRQVLEOHDQGRSHUDWLRQDODFWRUVLQWRWKUHHLQWHUUHODWHGDFWLYLWLHV
PRGHOFRQVWUXFWLRQPRGHOUHYLVLRQDQGHYDOXDWLRQDQGPRGHODSSURYDO7KHVHDFWLYLWLHVVXSSRUWDQHJRWLDWLRQ
SURFHVV WKDW LI VXFFHVVIXO UHVXOWV LQ D VKDUHGYLHZRI WKHSURFHVV)LQDOO\ WKHPRGHO DSSURYDO DFWLYLW\ FRQFOXGHV
ZKHQWKHSDUWLFLSDQWVDSSURYHRUUHMHFWWKHPRGHO
$OOSDUWLFLSDQWVPD\SUHVHQWDOWHUQDWLYHSURSRVDOVWKDWUHVXOWIURPDVVRFLDWLQJGLIIHUHQWIDFWVDQGQHZPHDQLQJV
7KHXSGDWLQJSURFHVVSURYLGHVVXSSRUWWREXVLQHVVSURFHVVPRGHOGLVFXVVLRQVDQGQHJRWLDWLRQVWRFRUUHFWUHSUHVHQWHG
DFWLYLWLHVDQGRWKHUDVSHFWV)LQDOO\WKHPRGHODSSURYDODFWLYLW\FRQFOXGHVWKHLQWHUDFWLRQSURFHVVDQGFROODERUDWLRQ
DPRQJWKHSDUWLHV LQYROYHG LQDEXVLQHVVSURFHVVPRGHOVSHFLILFDWLRQE\DSSURYLQJRUUHMHFWLQJ WKHPRGHO$W WKH
SURFHVV OHYHO PRGHO UHYLVLRQ DQG HYDOXDWLRQ DFWLYLW\ XVHV WKH DQQRWDWLRQ DV D PHFKDQLVP WR FDSWXUH WKH XSGDWH
SURSRVDOVPDGHE\EXVLQHVVDFWRUV$QQRWDWLRQVDUHXVHGPDLQO\WRPDNHSURSRVDOVWRFRUUHFWWKHPRGHOFRUUHFWLYH
PDLQWHQDQFHWRFDSWXUHFKDQJHVLQDFWLRQRULQWHUDFWLRQFRQWH[WVDGDSWLYHPDLQWHQDQFHWRPDNHIUHHFRPPHQWV
WKDWFRXOGDQWLFLSDWHSUREOHPVSUHYHQWLYHPDLQWHQDQFHDQGSURPRWHFRQWLQXRXVSURFHVVLPSURYHPHQWSHUIHFWLYH
PDLQWHQDQFH,IEXVLQHVVDFWRUVGHWHFWDQ\PLVDOLJQPHQWEHWZHHQWKHPRGHODQGWKHLUNQRZOHGJHRIDFWLYLW\FXUUHQW
VWDWHVRIDIIDLUVWKH\FDQPDNHDWH[WXDORUJUDSKLFDQQRWDWLRQZLWKWKHFRUUHFWLRQSURSRVDO
%XVLQHVVSURFHVVPRGHOOLQJDLPVWRGHVFULEHWKHDFWXDOO\SHUIRUPHGEXVLQHVVSURFHVVWKHPRGHOVDUHXVHGDVWKH
EDVLVIRUXQGHUVWDQGLQJDQGDQDO\VLQJSURFHVVHVLPSURYLQJH[LVWLQJSURFHVVHVDVDEDVHOLQHIRUSURFHVVFKDQJHVRU
IRUGLVVHPLQDWLQJSURFHVVNQRZOHGJH1HYHUWKHOHVVH[LVWLQJPHWDPRGHOOLQJDSSURDFKHVGRQ¶WFRYHUDVSHFWVUHODWHG
WR GDLO\ DFWLRQV DQG DOVR GR QRW VROYH WKH JDS UHJDUGLQJ KRZ WR XVH HOHPHQWV IURP GDLO\ SUDFWLFHV SUDFWLFH
GLPHQVLRQ WR FUHDWH EXVLQHVV SURFHVV HOHPHQWV SURFHVV GLPHQVLRQ %33$0PHWDPRGHO WKDW KDV WKUHH OD\HUV
VHUYLFHOD\HUVWUXFWXUHOD\HUDQGDFWLRQOD\HU(DFKOD\HULVIRFXVHGRQDVSHFLILFVHWRIFRQFHUQVDQGHQFRPSDVVHV
VHYHUDOHOHPHQWVWKDWGHVFULEHWKHFRQFHUQVRIWKHOD\HU
%RWKGLPHQVLRQVSUDFWLFHDQGSURFHVVLQYROYHWKHVDPHDFWRUVEXVLQHVVDQDO\VWRUJDQL]DWLRQDOXQLWUHVSRQVLEOH
SURFHVVRZQHUDQGRSHUDWLRQDODFWRUV:KHUHDVERWKGLPHQVLRQVLQYROYHWKHVDPHDFWRUVWKHPRGHOLQJWHFKQLTXHV
HPSOR\HG YDU\ VXEVWDQWLYHO\ DFFRUGLQJ WKH GLPHQVLRQ 7KHPHWDPRGHO RI WKH VWUXFWXUH OD\HU ILJXUH  ZLOO EH
DSSOLHGWRPRGHOEXVLQHVVSURFHVVHVDQGWKHPHWDPRGHORIWKHDFWLRQOD\HUILJXUHZLOOEHXVHGWRFUHDWHGDLO\
SUDFWLFHPRGHOV

3URFHVV 'LPHQVLRQ 7KH SURFHVV UHSUHVHQWDWLRQ FRQFHUQV DFWLYLWLHV SURGXFWV UROHV GHFLVLRQ SRLQWV DQGZRUN
IORZV WRSRORJ\ ,Q WKH3URFHVVGLPHQVLRQ EXVLQHVV DQDO\VWV XVH WKHEHVW SUDFWLFHV WKDW OHDG WREXVLQHVVSURFHVV
UHYLHZV DQG LPSURYHPHQW%XVLQHVV DQDO\VWV WKHQ GHILQH EXVLQHVV SURFHVVPRGHOV EDVHG RQ SUHYLRXVO\ LGHQWLILHG
EHVWSUDFWLFHVDSSO\LQJWKHPHWDPRGHORIWKHVWUXFWXUHOD\HUILJXUH

)LJXUH6WUXFWXUHGOD\HURIWKH%33$0HWDPRGHO
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3UDFWLFH 'LPHQVLRQ 7KH DFWLRQ DQG SDWWHUQV LGHQWLILHG ZLWKLQ SDUWLFXODU FRQWH[WV LQ WKH SUHYLRXV SKDVH DUH
VKDUHGGLVFXVVHGDPRQJRSHUDWLRQDODFWRUVDQGEXVLQHVVDQDO\VWVLQYROYHGLQVLPLODUDFWLYLWLHVLQRUGHUWRLGHQWLI\
ZKLFK SUDFWLFHV \LHOG EHWWHU UHVXOWV )LJXUH  SURSRVHV DQ H[WHQVLRQ WR WKHPHWDPRGHO FRQFHUQLQJZRUNSUDFWLFH
H[SUHVVHGLQWHUPVRIHQWLWLHVDQGWKHUHODWLRQVKLSVDPRQJWKHP
)LJXUH$FWLRQOD\HURIWKH%33$0HWDPRGHO
5HODWHG:RUN
7KHLGHDRILPSOHPHQWLQJD%XVLQHVVWRROWKURXJKRXWWKHHQWLUHOLIHF\FOHLVQRWQHZ6RPHRIWKHPRVWSRSXODU
%XVLQHVV3URFHVVWRROVDUH$FWLYLWL%303ODWIRUP>@$OWRYD80RGHO>@$5,6([SUHVV>@DQG%RQLWD%30
>@+RZHYHUPDQ\RI WKHVH WRROV IROORZD WUDGLWLRQDOEXVLQHVVSURFHVVSULQFLSOHZKHUHSURFHVVHVDUHPRGHOHG
VLPXODWHGDQGH[HFXWHG ,W LVD VLQJOHGLUHFWLRQDO IRUPRIFRPPXQLFDWLRQFRQWUDGLFWRU\ WRSULQFLSOHVSUHVHQWHG LQ
%33$0 2XU DSSURDFK LQFOXGHV VSHFLILFDWLRQ DQGPRGHOLQJ RI GDLO\ SUDFWLFHV E\ RSHUDWLRQDO DFWRUV LQ RUGHU WR
LPSURYHVSHFLI\EXVLQHVVSURFHVVHV
2QDQDO\]HG%3WRROVWKHFROODERUDWLRQZLWKRSHUDWLRQDODFWRUVWRFUHDWHWKHDFWLRQUHSRVLWRU\LVQRWVXSSRUWHG
7KHIRXUWRROVRQO\DOORZWKHVSHFLILFDWLRQIURPVFUDWFKRIEXVLQHVVSURFHVVHVZLWKRXWSUHYLRXVPRGHOUHSUHVHQWDWLRQ
RI GDLO\ DFWLRQV )ROORZLQJ WKH SULQFLSOHV RI WKH PHWKRGRORJ\ %33$0 DGRSWV D ELGLUHFWLRQDO IRUP RI
FRPPXQLFDWLRQ EHWZHHQ SURFHVV WHDP DQG EXVLQHVV WHDP 7KH ODFN RI DOLJQPHQW EHWZHHQ EXVLQHVV SURFHVV
GHVFULSWLRQVDQGGDLO\DFWLRQVUHVXOWV IURPRXWGDWHGSURFHVVHVDQGIDLOXUH LQGHWHFWLQJDFWLRQVFKDQJHV WR LPSURYH
SURFHVVHV 7KHPDLQ GLIIHUHQFH EHWZHHQ %33$0 WRRO DQG RWKHU HYDOXDWHG WRROV UHOD\V RQ WKH VWURQJ FRQFHSW RI
³SURFHVVDQGSUDFWLFHDOLJQPHQW´&KDQJHVDUHGHWHFWHGLQGDLO\SUDFWLFHVDQGSUHYLRXVO\DUHSURSDJDWHGWRSURFHVV
GHVFULSWLRQVFUHDWLQJDQHZSURFHVVYHUVLRQ$FWXDOO\ WKHWRRORQO\VXSSRUWVGDLO\SUDFWLFHVFRQWH[WVDQGSURFHVV
GHILQLWLRQ0RUHIHDWXUHVQHHGWREHLQFOXGHGLQWKHQHDUIXWXUHSDUWLFXODUO\DEXVLQHVVSURFHVVYHUVLRQPDQDJHPHQW
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LQIUDVWUXFWXUHWRHYDOXDWHEXVLQHVVSURFHVVLPSURYHPHQWVXFFHVV
&RQFOXVLRQVDQG)XWXUH:RUN
,Q WKLV SDSHUZH LQWURGXFH WKH%33$0PHWKRGRORJ\ LWVPDLQ LVVXHV DQG FKDOOHQJHV DQG WKH LPSRUWDQFHRI D
FROODERUDWLYH WRRO IRU %3, ,Q RUGHU WR YDOLGDWH SURSRVHG LGHDV DQG FRQWULEXWLRQV ZH GHFLGH WR GHYHORS DQ
HQYLURQPHQWFDOOHG%33$0WRRO'ULYHQE\WKHGHFHQWUDOL]HGWDFLWDQGG\QDPLFQDWXUHRIEXVLQHVVSURFHVVHVWKLV
SDSHU LOOXVWUDWHV WKHDSSOLFDWLRQRI WKH%33$0WRRO LQEXVLQHVVSURFHVVGLVFRYHU\DQGPRGHOOLQJ7KHRSHUDWLRQDO
DFWRUVLQWURGXFHGWKHGHWDLOVRIWKHDFWLRQVZKHUHWKH\ZHUHLQYROYHG7KHEXVLQHVVDQDO\VWDQGSURFHVVRZQHUXVH
WKHLQIRUPDWLRQLQWKHUHSRVLWRU\WRLGHQWLI\FRQWH[WVDQGGLVFRYHUEXVLQHVVSURFHVVHV
5HVXOWVDFKLHYHGXQWLOQRZVKRZ WKDW LW LVSRVVLEOH WR VSHFLI\EXVLQHVVSURFHVVHVEDVHGRQGDLO\SUDFWLFHV LQD
PRUHSURGXFWLYHZD\E\DGDSWLQJDQGLQWHJUDWLQJWHFKQLTXHVVXFKDVPRGHOOLQJDQGPRGHOVWUDQVIRUPDWLRQ0RUH
H[WHQVLYHFDVHVWXGLHVHQFRPSDVVLQJWKHZKROHPHWKRGRORJ\DQGVXSSRUWLQJWRROSURYLGHGZLWKIRUPDOHYDOXDWLRQ
WHFKQLTXHVDUHUHTXLUHGLQRUGHUWRVKRZQRWRQO\KRZWRGLVFRYHUEXWDOVRKRZWRVXSHUYLVHWKHDOLJQPHQWEHWZHHQ
H[LVWLQJEXVLQHVVSURFHVVPRGHOVDQGZRUNSUDFWLFHV$VRSSRVLWHWRHYDOXDWHGWRROVZKHUHSURFHVVHVDUHGHVLJQHG
ZLWKRXWSUHYLRXVGHVFULSWLRQDQGPRGHOOLQJRIGDLO\SUDFWLFHV,QRUGHUWRUHDFWWRDQLQGXVWU\WKDWUHTXLUHVDJLOLW\
TXDOLW\ DQG HIILFLHQF\ LW LV LPSHUDWLYH WR FUHDWH WRROV WKDW SURYLGH D FROODERUDWLYH DSSURDFK ,Q FRQFOXVLRQ ZH
EHOLHYH WKDWEXVLQHVVSURFHVV WRROVVKRXOGPRYH WRZDUGVDQHZGLUHFWLRQWKDW LQFOXGHVGHHSHU LQWHUDFWLRQEHWZHHQ
RSHUDWLRQDODFWRUVDQGSURFHVVWHDPVLQRUGHUWRFUHDWHDQGWRLPSURYHEXVLQHVVSURFHVVHV
5HIHUHQFHV
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